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A B S T R A C T
There are conﬂicting results concerning risk of violence in schizophrenia. Empathy and mentalization deﬁcits are associated both with schizophrenia and violence,
however, there are only a few studies with equivocal results concerning their relationship. 88 violent and nonviolent paranoid schizophrenic and violent and
nonviolent control males in psychiatric, forensic psychiatric and correctional institutions completed the Ekman 60 Faces test, Faux Pas Recognition Test, Eysenck IVE
test, Interpersonal Reactivity Index, and the Spielberger Anger Expression Scale. Data were analysed with ANOVA and logistic regression models. Signiﬁcant group
diﬀerences with a characteristic pattern were detected in mentalization, facial aﬀect recognition, fear and anger recognition, interpersonal distress, and frequency of
direction of anger expression. Predictors of violent behaviour were diﬀerent in the schizophrenic and non-schizophrenic groups. Lack of major diﬀerences in empathy
and mentalization between violent and nonviolent schizophrenia patients suggests that such deﬁcits are core features of schizophrenia but do not determine emerging
violence in this illness. Our results emphasise the importance of distinguishing between violence related to core positive symptoms of schizophrenia and that
emerging from independent comorbid antisocial personality traits in order to identify targets for screening, detection, prevention and management of violence risk in
diﬀerent subpopulations of schizophrenia patients.
1. Introduction
Although the majority of psychiatric patients never perform any
violent or aggressive behaviour and they make up only a small pro-
portion of violent oﬀenders (Huszár, 2010; O'Reilly et al., 2015;
Varshney et al., 2016), the association of major mental disorders and
criminality has always been surrounded by high interest and debate. In
case of schizophrenia, there is a great variability in the conclusion of
studies concerning the risk of violence in subjects with this illness.
While some studies suggest that altogether schizophrenia and psychoses
per se (i.e. without comorbid substance use disorder) have minor, if any,
inﬂuence on the risk of violence (Bo et al., 2011; Elbogen and Johnson,
2009; Varshney et al., 2016), a large number of papers indicate that
schizophrenia is associated with aggressive behaviour as well as in-
creased risk for violent and non-violent crimes (Fazel et al., 2009;
Hodgins, 2008; Nestor, 2002; Short et al., 2013; Swanson et al., 1990;
Van Dorn et al., 2012; Witt et al., 2013) showing the contradiction of
the relationship between schizophrenia and criminality and violence. In
addition, such mediators as stigma, shame and powerlessness may also
play a role in violence in schizophrenia, while the genetic explanation
of schizophrenia as a genetically based disorder not only signiﬁcantly
enhanced stigmatising attitudes towards patients even among medical
professionals but also inﬂuenced the perception of other people's beliefs
about dangerousness and unpredictability of schizophrenia patients and
desire for social distance from them (Seraﬁni et al., 2011) .
In order to identify factors contributing to violence in schizo-
phrenia, phenomena beyond the disease itself should also be con-
sidered. Violent actions take place in special social and ecological
contexts which include among others the patient with their own his-
tory, health status, condition and environmental eﬀects (Swanson et al.,
2006).
Research aiming to understand the background of violent behaviour
in schizophrenia has largely focused on four main factors. These factors
include psychotic symptoms (Douglas et al., 2009; Haddock et al.,
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2013; Teasdale, 2009), comorbid substance abuse (Elbogen and
Johnson, 2009; Fazel et al., 2009; Richard-Devantoy et al., 2013; Short
et al., 2013; Slijepcevic et al., 2014; Van Dorn et al., 2012), antisocial
personality disorder (Abu-Akel et al., 2015; Huber et al., 2016; Nolan
et al., 1999; Sedgwick et al., 2017), and treatment status (and ad-
herence to treatment) (Fazel et al., 2014; Witt et al., 2013). Whilst these
studies provide valuable data for the understanding of violent beha-
viour in schizophrenia, research so far has not given much emphasis to
such processes and capacities as mentalization and empathy, which are
relevant both to violence and schizophrenia.
Impairments of social cognition and empathic attunement are major
characteristics of schizophrenia and its extent is directly proportional to
the functional outcome (Bora et al., 2006; Fett et al., 2011). In more
precise terms, schizophrenia is associated with impairments of re-
presenting mental states which can lead to deterioration of the ability to
monitor the thoughts and intentions of others (Corcoran et al., 1995;
Frith, 2004; Pickup and Frith, 2001).
Theory of mind (ToM) refers to the cognitive aspect of empathy and
is deﬁned as the ability to understand and conceptualize the mental
states or feelings of others. It allows an individual to predict and un-
derstand another person's behaviour (Baron-Cohen and
Wheelwright, 2004). Impairments in ToM may result in a bias in the
internal representation of others' intentions which, in turn, may lead to
ideas and beliefs that others are concealing their true intentions,
leading then to the development of persecutory beliefs or delusions
(Doody et al., 1998), symptoms and attributional styles which, besides
an integral feature of certain types of schizophrenias may be linked to
violence (Bo et al., 2011; Swanson et al., 2006).
Excessive amount of research data suggest that schizophrenic pa-
tients have an impaired ability to recognize emotions and facial ex-
pressions of others (Kohler et al., 2010; Marwick and Hall, 2008); this
inability has as an expressed presence in the case of negative emotions
like fear, sadness, anger and disgust (Edwards et al., 2001; Hall et al.,
2008; Kohler et al., 2003). Silver et al. (2005) comparing violent and
nonviolent schizophrenic patients to healthy controls reported that
both patient groups were less able to recognize emotions, though the
violent group performed better in perceiving happy and sad facial
emotions compared to the non-violent group. Presumably this impaired
ability incurs further dysfunction in reacting appropriately to signs of
conﬂict and this has a negative eﬀect on social interactions (Harris and
Picchioni, 2013).
Early research underlines the fact that better understanding of dif-
ferent emotional mental states can help reduce the probability of pa-
tients committing violent acts (Miller and Eisenberg, 1988). Later stu-
dies report that providing patients with empathy education facilitates
the reduction of their aggressive behaviour and hostile responses, and
increases the propensity to perform socially appropriate behaviour
(Darmedru et al., 2017; Eisenberg and Fabes, 1990; Romero-Martinez
et al., 2016).
Further research examined the association between violence and
mentalizing abilities in forensic and non-forensic patients with schizo-
phrenia. Results underline that the ability to make empathic inferences
decreases the propensity for violence, whilst demonstrating compre-
hension of cognitive mental states increases the possibility thereof
(Abu-Akel and Abushua'leh, 2004; Majorek et al., 2009). The associa-
tion of intact cognitive mentalizing abilities with increased risk of
violence may appear paradoxical; however, taking it into account that
these abilities foster manipulative and deceptive acts, mentalizing can
be an eﬀective way to manipulate their victims (Abu-Akel and
Abushua'leh, 2004) and commit premeditated violent crimes
(Rice, 1997).
Since the number of available studies on the relationship between
schizophrenia, violence, mentalization and empathy is limited, more
profound investigations are essential. The current research compares
mentalization and empathic abilities of violent and non-violent schi-
zophrenia patients to nonviolent and violent healthy control subjects.
We hypothesised that diﬀerences in distinct aspects of mentalization
and empathy are associated with violence in schizophrenic patients and
that therefore we expected signiﬁcant diﬀerences in measures assessing
these capacities in violent and nonviolent patients. To control for the
eﬀect of schizophrenia on mentalization and empathy, we also used
violent and nonviolent nonschizophrenic groups for comparison.
2. Method
2.1. Participants
88 adult males participated in the study, including 22 violent
paranoid schizophrenic patients (V-SCH), 22 nonviolent paranoid
schizophrenic patients (NV-SCH), 22 violent controls (V-CRL) and 22
nonviolent controls (NV-CRL) matched according to sex and education.
Enrolment and assessment of patients took place between August 2016
and May 2017. Diagnoses were given by psychiatrists of the assigned
institutes based on SCID interviews and clinical judgement. Patients
diagnosed with other schizophrenia subtypes or schizoaﬀective dis-
order, as well patients suﬀering from any other neuropsychiatric dis-
orders or mental retardation were excluded. Both violent and non-
violent patients with schizophrenia were hospitalized at the time of
their inclusion but they were in remission (before emission in case of
nonviolent patients) and receiving medication. Medications in both
schizophrenia groups included clozapine, sulpride, amisulpride, olan-
zapine, quetiapine, aripiprazole, sertindole, ziprasidone, risperidone in
the atypical group and haloperidol, triﬂuperazine, chlorpromazine,
thirodazine, chlorprotixen and zuclopenthixole in the typical group.
Long acting injectable formulations of paliperidone and olanzapine was
also used in patients. Information on medication status is provided in
Table 1. V-SCH subjects – recruited from the Forensic Psychiatric and
Mental Institution in Hungary – have a criminal record and have
committed violent criminal acts. The V-CRL group was selected from
the Márianosztra Strict and Medium Regime Prison. The NV-SCH group
was recruited from general psychiatric wards. For members of the NV-
CRL group, exclusion criteria were history of any psychiatric diagnosis,
mental retardation and any type of felony. Selection of the NV-CRL
group was performed by opportunity sampling. The study was carried
out in accordance with the Declaration of Helsinki, and ethical
Table 1
Sociodemographic characteristics of the sample.
Patient groups Control groups
V-SCH NV-SCH V-CRL NV-CRL
N 22 22 22 22
Mean Age (in years) 36.23 37.40 33 28
Mean Duration of Education (in years) 12.09 11.86 11.45 12.72
Medication (%)⁎
atypical antipsychotics 41 73
typical antipsychotics 14 9
both 36 14
benzodiazepines 86 77
antidepressants 9 18
Alcohol use (%)
Never tried 13.6 40.9 9.1 31.8
Occasional 50 40.9 59 54.5
Regular 31.8 18.1 31.8 13.6
Regular in the past 4.5 0 0 0
Drug use (%)
Never tried 22.7 54.5 36.4 22.7
Only tried 36.4 18.1 54.5 45.5
Rare 4.5 9.1 9.1 13.6
Regular 22.7 4.5 0 9.1
Regular in the past 13.6 13.6 0 9.1
⁎ In the V-SCH group there was no information on the medication status of 2
patients, while in the NV-SCH no information on medication status was avail-
able for one patient.
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permission was granted by the Institutional Review Board of partici-
pating institutions. All participants agreed voluntarily to take part in
the study and provided written informed consent.
2.2. Assessment instruments
We estimated alcohol and drug use of participants with the ques-
tion: ‟How often do/did you consume alcohol / drugs?” . In case of drug
use, patients should indicate their answers on a scale scored from 0
(‘never tried’) to 5 (‘regularly’), in case of alcohol consumption the scale
ranged from 0 (‘never tried’) to 4 (‘regular’).
The Ekman 60 Faces Test (Ekman and Friesen, 1976) was used to
evaluate the ability to recognize and identify basic facial emotions
(anger, disgust, fear, happiness, sadness, and surprise), using a range of
photographs from the Ekman and Friesen series of Pictures of Facial
Aﬀect.
The Faux Pas Recognition Test (Varga et al., 2008) was employed to
assess mentalization abilities, using 5 faux pas stories and 5 control
stories without a faux pas in a constant randomly chosen order followed
by two questions for faux pas detection and for understanding in-
appropriateness and intentions and motives of the speaker (Stone et al.,
1998).
Impulsivity, Venturesomeness and Empathy was tested by the
Eysenck Impulsivity Inventory (IVE) (Eysenck et al., 1985).
Interpersonal reactivity was evaluated with The Interpersonal
Reactivity Index (IRI) (Davis, 1983), a self-report questionnaire com-
monly used to assess four diﬀerent dimensions of dispositional empathy
including: Perspective Taking – how much the patient is able to spon-
taneously adopt their peer's psychological attitude; Fantasy – taps re-
spondents' tendencies to transpose themselves imaginatively into the
feelings and actions of ﬁctitious characters in books, movies, and plays;
Empathic Concern – peer-related feelings, i.e. if they are sympathetic
and concerned about the peers; and Personal Distress – measures self-
focused responses to others’ suﬀering.
Anger expression was evaluated by the Spielberger Anger
Expression Scale (Spielberger et al., 1985), a frequently used self-report
measure of the styles of anger expression, assessing tendencies towards
inward and outward expressions of anger, by three subscales: Anger
Expression, Anger In and Anger Out.
2.3. Statistical analyses
Data were analysed using IBM SPSS Statistics 25. To compare
groups by demographic characteristics (age, education, alcohol and
drug abuse) and test results we used One-Way ANOVA and Tukey HSD
or Games-Howell post hoc tests based on variance homogeneity. To
correct for multiple comparisons, FDR Q was applied. We constructed
logistic regression models to explore the risk factors of homicide be-
haviour in the whole sample and separately in schizophrenic and non-
schizophrenic patients as well.
For all analyses p<0.05 was accepted as nominally signiﬁcant, and
Q<0.05 as signiﬁcant in case of multiple comparisons.
3. Results
3.1. Demographic variables
Baseline demographic characteristics of the groups are presented in
Table 1.
There were no signiﬁcant diﬀerences between the four groups in
education (F(3)= 1.839, p=0.146). The V-CRL group was sig-
niﬁcantly younger than the patient groups (V-SCH, NV-SCH) (F
(3)= 4.299, p= 0.007; post hoc p=0.004 and p= 0.030 as compared
to the V-SCH and NV-SCH groups respectively), there was no signiﬁcant
age diﬀerence between the two patient groups (V-SCH, NV-SCH)
(p= 0.983) and the two control groups (V-CRL, NV-CRL) (p=0.309).
V-SCH patients tend to use drugs more frequently than V-CRL subjects
(F(3)= 2.452; p=0.069; post hoc p=0.056). There were no statis-
tically signiﬁcant diﬀerences in drug use between the two patient (V-
SCH, NV-SCH) (p=0.322) and the two control groups (V-CRL, NV-
CRL) (p=0.827). There is only trend for diﬀerence in alcohol use
between V-SCH and NV-SCH groups (F(3)= 3.135, p= 0.030; post hoc
p=0.075), with more frequent alcohol use in the V-SCH group. There
are no signiﬁcant diﬀerences between the other groups in alcohol use
(post hoc p>0.119 in all cases).
Table 2
Comparison of violent and nonviolent schizophrenic patients and violent and nonviolent controls (V-SCH, NV-SCH, V-CRL, NV-CRL) regarding their performance in
various psychometric tasks with one-way ANOVA.
Variable mean (SD) F (df= 3) p FDR Q
V-SCH NV-SCH V-CRL NV-CRL
FP 13.27 (3.16) 12.73 (3.54) 15.64 (1.53) 14.00 (3.13) 4.057 0.010 0.030
EFT60 44.23 (4.40) 39.59 (8.03) 47.36 (4.20) 44.64 (6.46) 6.391 0.001 0.006
Happiness 9.86 (0.64) 9.50 (1.60) 9.91 (0.43) 9.86 (0.47) 0.952 0.419 0.539
Sadness 6.04 (1.76) 5.91 (2.52) 6.32 (1.94) 6.50 (2.06) 0.356 0.758 0.802
Disgust 7.27 (2.37) 6.81 (2.80) 7.86 (1.81) 7.32 (2.98) 0.629 0.599 0.674
Fear 4.50 (2.44) 3.32 (2.56) 5.64 (2.54) 4.36 (2.48) 3.348 0.023 0.046
Surprise+ 9.41 (0.73) 8.09 (2.74) 9.50 (0.74) 9.04 (1.21) 3.626 0.016 0.038
Anger 7.14 (1.39) 5.95 (2.50) 8.14 (1.55) 7.55 (1.71) 5.541 0.002 0.009
IRI_PT 16.50 (4.55) 16.14 (5.30) 16.96 (4.77) 16.86 (4.27) 0.137 0.938 0.938
IRI_FS 13.91 (5.73) 17.64 (5.22) 14.04 (5.61) 14.23 (7.14) 1.984 0.123 0.201
IRI_EC 17.36 (4.57) 17.91 (4.22) 15.36 (4.25) 16.64 (6.34) 1.101 0.354 0.490
IRI_PD 9.50 (4.65) 13.86 (4.43) 7.09 (2.94) 9.45 (4.94) 9.443 <0.001 0.006
AES_Ex 46.36 (5.29) 43.82 (5.79) 50.45 (8.11) 42.41 (7.44) 6.011 0.001 0.006
AES_I 17.18 (3.38) 20.18 (4.14) 17.00 (3.77) 19.55 (4.71) 3.576 0.017 0.038
AES_O 15.27 (3.33) 15.91 (4.03) 19.36 (5.70) 14.59 (4.28) 5.074 0.003 0.011
IVE_I 8.04 (3.39) 9.36 (4.85) 8.32 (5.22) 9.73 (5.30) 0.637 0.593 0.674
IVE_K 13.46 (6.43) 9.91 (4.52) 13.46 (5.71) 12.27 (5.00) 2.059 0.112 0.201
IVE_E 14.86 (4.10) 15.59 (4.26) 13.36 (3.99) 15.68 (3.64) 1.576 0.201 0.302
FP= Faux Pas Test, EFT60=Ekman 60 Faces Test, IRI= Interpersonal Reactivity Index, IRI_PT=Perspective Taking, IRI_FS= Fantasy, IRI_EC=Empathic
Concern, IRI_PD=Personal Distress; AES=Anger Expression Scale, AES_Ex=Expression frequency, AES_I= In, AES_O=Out; IVE=Eysenck Impulsivity
Inventory, IVE_I= Impulsiveness, IVE_V=Venturesomeness, IVE_E=Empathy. Bold type indicates p<0.05. +According to Games-Howell post hoc test there are
no between groups diﬀerences
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3.2. Performance of the diﬀerent groups on psychometric tasks reﬂecting
mentalization and empathy
Scores of the investigated groups (V-SCH, NV-SCH, V-CRL, NV-CRL)
and their comparisons regarding their performance in various psycho-
metric tasks with one-way ANOVA are shown in Table 2. Individual
between group comparison post hoc test signiﬁcances are shown in
Table 3.
3.2.1. Mentalization and Theory of Mind: performance of violent (V-SCH)
and nonviolent schizophrenic (NV-SCH) and violent (V-CRL) and
nonviolent control (NV-CRL) groups on the Faux Pas recognition task
There was a signiﬁcant diﬀerence comparing the four investigated
study groups with ANOVA on the Faux Pas Recognition Test measuring
mentalization capacities and Theory of Mind (ToM) (F= 4.057, FDR
Q=0.03). Post hoc tests indicated that the V-CRL groups scored sig-
niﬁcantly higher than the V-SCH and NV-SCH groups (p= 0.018 and
p=0.007, respectively) (Tables 2 and 3; Fig. 1).
3.2.2. Identiﬁcation of facial emotions: performance of violent (V-SCH)
and nonviolent schizophrenic (NV-SCH) and violent (V-CRL) and
nonviolent control (NV-CRL) groups on the Ekman faces test
There was a signiﬁcant diﬀerence between the four investigated
study groups on the Ekman faces test measuring emotion recognition
(F=6.391, FDR Q=0.006). Post hoc tests indicated that the NV-SCH
group had a signiﬁcantly lower score compared to both the V-CRL and
NV-CRL groups and a strong tendency to score lower than the V-SCH
group (p= 0.000, p=0.032 and p= 0.057, respectively). Analysing
recognition of diﬀerent types of emotions separately, no signiﬁcant
diﬀerence was found for recognition of happiness, sadness and disgusts,
and a signiﬁcant diﬀerence according to the ANOVA results was ob-
servable for surprise, however, no signiﬁcant diﬀerences emerged
during the post hoc tests comparing the groups individually. However,
there were signiﬁcant diﬀerences regarding recognition of fear and
anger (F=3.348, FDR Q=0.046 and F=5.541, FDR Q=0.009, re-
spectively). Comparing the investigated groups with post hoc tests, in
case of fear recognition, the NV-SCH group had a signiﬁcantly lower
score compared to the V-CRL group (p= 0.011). In case of anger
Table 3
Diﬀerences between violent (V-SCH) and nonviolent schizophrenic (NV-SCH) patients and violent (V-CRL) and nonviolent controls (NV-CRL) in test scores: individual
comparison of groups based on post hoc tests.
Variable Post hoc V-SCH NV-SCH V-CRL
NV-SCH V-CRL NV-CRL V-CRL NV-CRL NV-CRL
FP Games-Howell 0,949 0,018 0,869 0,007 0,591 0,145
Ekman60Sum Tukey HSD 0,057 0,311 0,996 0,000 0,032 0,435
Anger Games-Howell 0,232 0,127 0,820 0,007 0,082 0,630
Fear Tukey HSD 0,377 0,413 0,998 0,011 0,487 0,312
Surprise Games-Howell 0,158 0,977 0,630 0,120 0,454 0,449
AES/EX Tukey HSD 0,597 0,193 0,219 0,009 0,900 0,001
AES/I Tukey HSD 0,072 0,999 0,217 0,050 0,953 0,163
AES/O Games-Howell 0,940 0,031 0,935 0,111 0,721 0,016
IRI PD Tukey HSD 0,006 0,256 1,000 0,000 0,006 0,272
FP= Faux Pas Test, EFT60=Ekman 60 Faces Test, IRI= Interpersonal Reactivity Index, IRI_PD=Personal Distress; AES=Anger Expression Scale,
AES_Ex= Expression frequency, AES_I= In, AES_O=Out. Bold type indicates signiﬁcant results, italic type indicates a strong trend.
Fig. 1. Comparison in violent (V-SCH) and nonviolent schizophrenic (NV-SCH) patients and violent and (V-CRL) nonviolent (NV-CRL) controls on measures reﬂecting
mentalization and empathy: signiﬁcant diﬀerences Mean and SE values of test scores of the study groups on scales with signiﬁcant between groups diﬀerences are
presented. * indicates post hoc p< 0.05.
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recognition, the NV-SCH group had a signiﬁcantly lower score com-
pared to the V-CRL group (p= 0.007), and a strong tendency to score
lower than the NV-CRL group (p=0.082) (Tables 2 and 3; Fig. 1).
3.2.3. Expression of anger: performance of violent (V-SCH) and nonviolent
schizophrenic (NV-SCH) and violent (V-CRL) and nonviolent control (NV-
CRL) groups on the Anger Expression Scale
There was a signiﬁcant diﬀerence between the investigated study
groups on all measures of anger expression, including expression fre-
quency, expression of anger outwards, and expression of anger inwards
(F= 6.011, FDR Q=0.006; F= 5.074, FDR Q=0.011; F= 3.576,
FDR Q=0.038, respectively). In case of frequency of anger expression,
the V-CRL group scored signiﬁcantly higher compared to both the NV-
SCH and NV-CRL groups (p= 0.009 and p=0.001, respectively). In
case of expressing anger outwards, the V-CRL group scored signiﬁcantly
higher compared to both the V-SCH and NV-CRL groups (p=0.031,
p=0.016, respectively). In case of expressing anger inwards, the NV-
SCH groups scored signiﬁcantly higher compared to the V-CRL group
(p=0.050) and showed a string tendency to score higher compared to
the V-SCH group (p=0.072) (Tables 2 and 3; Figure 1).
3.2.4. Interpersonal reactivity: scores of violent (V-SCH) and nonviolent
schizophrenic (NV-SCH) and violent (V-CRL) and nonviolent control (NV-
CRL) groups on the Interpersonal Reactivity Index
There was no signiﬁcant diﬀerence between the four investigated
groups on the Perspective taking, Fantasy, and Empathic concern sub-
scales of the Interpersonal Reactivity Index. A signiﬁcant diﬀerence,
however, emerged on the Personal distress subscales (F= 9.443,
FDRQ=0.006), with post hoc tests indicating that the NV-SCH group
had a signiﬁcantly higher score compared to all three other groups
(p=0.006, p=0.000, p=0.006 for V-SCH, V-CRL and NV-CRL group
comparisons, respectively) (Tables 2 and 3; Figure 1).
3.2.5. Impulsivity, Venturesomeness, Empathy: scores of violent (V-SCH)
and nonviolent schizophrenic (NV-SCH) and violent (V-CRL) and
nonviolent control (NV-CRL) groups on the Eysenck IVE scale
There were no signiﬁcant diﬀerences between the investigated
groups concerning either Impulsivity, Venturesomeness or Empathy
scores (Table 2).
3.2.6. Risk factors of violence
When examining the risk factors of violent behaviour, the combined
sample (schizophrenic and non-schizophrenic subjects) our model
based on logistic regression (ΧWald,F2(4)= 32.277, p<0.001;
−2LL= 89.717, Cox&Snell R2= 0.307, Nagelkerke R2=0.409) has
shown that signiﬁcant predictors were alcohol consumption (Exp
(B)= 2.152, p=0.039), sensitivity to recognizing anger (Exp
(B)= 1.383, p=0.044), high frequency of expressing anger (AEX)
(Exp(B)= 1.152, p= 0.001) and personal distress (Exp(B)= 0.890,
p=0.040).
In the non-schizophrenic groups (V-CRL and NV-CRL) the logistic
regression model (ΧWald,F2 (3)= 21.180, p<0.001; −2LL=39.817,
Cox&Snell R2= 0.382, Nagelkerke R2=0.509) has shown that sig-
niﬁcant predictors were alcohol consumption (Exp(B)= 3.174,
p=0.024), sensitivity to recognising anger (Exp(B)= 1.993,
p=0.002), and high frequency of expressing anger (AEX) (Exp
(B)= 1.228, p<0.001).
In the schizophrenic groups (V-SCH and NV-SCH) the logistic re-
gression model (ΧWald,F2 (4)= 26.910, p< 0.001; −2LL=34.087,
Cox&Snell R2= 0.458, Nagelkerke R2=0.610) has shown that sig-
niﬁcant predictors were sensitivity to recognising surprise (Exp
(B)= 4.035, p= 0.019), sensitivity to recognising fear (Exp
(B)= 1.600, p=0.027), and high level of expressing anger inwards
/AEX-I/ (Exp(B)= 0.787, p=0.059) and personal distress (Exp
(B)= 0.790, p=0.065).
4. Discussion
In our study investigating the role of mentalization, empathy,
emotion recognition, interpersonal reactivity and anger expression in
violent schizophrenic patients compared to nonviolent schizophrenia
patients, violent nonschizophrenic controls and nonviolent controls, we
identiﬁed a characteristic pattern of dysfunction revealing possible
mechanisms of emerging violence in schizophrenic patients. While we
could not establish that signiﬁcantly impaired mentalization and em-
pathy diﬀerentiates violent schizophrenic patients from nonviolent
patients or violent psychiatrically healthy subjects, we found that at
least in part in violent schizophrenic patients better facial emotion re-
cognition is coupled with lower personal distress and lower inward
expression of anger with no diﬀerences in mentalization or frequency of
anger expression and outward anger expression, suggesting that dif-
ferences in impairment of mentalization and empathy do not play a role
in emerging violence in schizophrenic patients. Compared to non-
schizophrenic controls, worse mentalization which is likely to be re-
lated to schizophrenia itself rather than violent schizophrenia, and
lower outward anger expression was found which latter results suggests
that violence in our violent schizophrenic group is not related to anti-
social traits. Our results suggest, in line with previous assumptions
(Bo et al., 2011) that in schizophrenic patients without previously
identiﬁed antisocial behaviours violent behaviours are likely to be re-
lated to psychotic processes and symptoms rather than impairment of
mentalization or empathy.
4.1. Mentalization and empathy in schizophrenia: comparison of nonviolent
schizophrenic and nonviolent control patients
Several previous studies reported on deﬁcits of mentalization
(Bora, 2017), emotion recognition (Bortolon et al., 2015; Schneider
et al., 2006), empathy (Bonﬁls et al., 2017; Derntl et al., 2009) in
schizophrenic patients. We found no signiﬁcant diﬀerence in mentali-
zation comparing nonviolent schizophrenic patients to healthy non-
violent controls. However, schizophrenic patients showed a signiﬁcant
deﬁcit of emotion recognition in general with a strong trend for worse
recognition of faces expressing anger. This is partly in line with studies
indicating that schizophrenic patients exhibit problems in recognising
facial emotions (Goghari et al., 2011; Kohler et al., 2010) and parti-
cularly negative facial expressions, although contrary to previous stu-
dies where schizophrenic patients performed worse in perceiving fear,
sadness or disgust (Hofer et al., 2009; Kohler et al., 2010), we did not
detect diﬀerences in case of those emotions. This may in part be due to
a fact that fear recognition may pose diﬃculties even for healthy sub-
jects with frequent misinterpretations for other emotional expressions
(Ekman, 1999; Mendoza et al., 2011).
Also, signiﬁcantly higher interpersonal distress was observable in
nonviolent schizophrenic patients compared to normal controls which
corroborates ﬁndings of a recent meta-analysis of 36 studies
(Bonﬁls et al., 2017), where unlike our results, also signiﬁcantly re-
duced perspective taking, empathic concern and fantasy was observed
in schizophrenia.
It should be noted, that our nonviolent schizophrenic patients were
outperformed by all other groups and not only healthy nonviolent
controls in facial recognition and showed higher personal distress
compared to other groups indicating that these are core features of
schizophrenia.
4.2. Association of mentalization and empathy with violence in
schizophrenia and beyond
4.2.1. Association of mentalization and empathy with violence in
schizophrenia: comparison of violent and nonviolent schizophrenic patients
Contrary to our hypothesis no signiﬁcant diﬀerences in mentaliza-
tion between violent and nonviolent schizophrenic patients emerged in
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our study, indicating that mentalization deﬁcits are a core feature of
schizophrenia in general but may not play a marked role in violence
speciﬁcally associated with this illness. Previous studies reported better
mentalization in violent schizophrenic patients (Abu-Akel and
Abushua'leh, 2004; Bo et al., 2011), giving rise to postulating that this
increased mentalization may be useful for manipulation and deception
in delinquent schizophrenic populations. However, given the few stu-
dies on the association of mentalization with violence in schizophrenia,
no conclusions can be drawn, and better performance in Theory of Mind
and inferring cognitive states in violent schizophrenia patients in some
studies should be interpreted considering marked diﬀerences between
these studies concerning institution of patient samples, substance use,
comorbidity and age (Bragado-Jimenez and Taylor, 2012).
Considering empathy as reﬂected by interpersonal reactivity, we did
ﬁnd signiﬁcantly higher interpersonal distress in nonviolent schizo-
phrenic patients coupled with worse recognition of facial emotions
reﬂecting a deﬁcit of empathic capacity. In spite of the worse facial
aﬀect recognition which supports previous studies reporting that vio-
lent schizophrenia patients perform worse in general on facial emotion
perception compared both to non-violent schizophrenia patients and
controls (Tang et al., 2016), we did not detect signiﬁcant diﬀerences
between the two groups in the recognition of speciﬁc emotions, which
is in line with the results of another study, where the authors concluded
that lack of diﬀerence between nonviolent and violent schizophrenic
patients in speciﬁc facial expression recognition may be due to the fact
that emotion recognition deﬁcit is a general trait marker of schizo-
phrenia independently of violence (Demirbuga et al., 2013). It must be
noted that while in the ﬁrst study violent schizophrenia patients
showed comorbid antisocial traits, the second study employed a non-
antisocial but violent schizophrenic group, and in our sample we did
not investigate antisocial traits in our violent subgroup. Thus these
results suggest that there are distinct processes operating in the back-
ground of violence when it is related to core psychotic features, or when
it may be independent of schizophrenia and is rather a results of su-
perimposed comorbid antisocial personality disorder which may also
manifest prior to disease onset (Bo et al., 2011).
Interestingly, violent schizophrenia patients did not show higher
outward directed anger or higher frequency of anger expression com-
pared to nonviolent schizophrenic patients, but a trend to manifest less
inward-directed anger emerged. This may suggest that violence in
schizophrenia may not result from generally increased anger or a higher
tendency to direct anger outwards, but rather impaired capacity to cope
with inward building tension.
4.2.2. Association of mentalization and empathy with violence: comparing
violent and nonviolent control subjects
We also investigated the association of empathy and mentalization
with violence in the non-schizophrenic groups to study if we see a
diﬀerent relationship in case of healthy subjects. We found no sig-
niﬁcant diﬀerences between violent and nonviolent healthy subjects in
mentalization, recognition of any emotions, interpersonal reactivity or
empathy. Our ﬁndings contradict previous results where individuals
exhibiting violent and aggressive psychopathic traits showed impair-
ment in recognising negative facial expressions including sad and
fearful faces (Dawel et al., 2012; Dolan and Fullam, 2006; Marsh and
Blair, 2008).
Not surprisingly, however, violent controls showed both sig-
niﬁcantly higher frequency of anger expression and outward directed
anger compared to nonviolent controls. It is interesting that this pattern
of diﬀerences did not match that observable between violent and
nonviolent schizophrenic patients, who did not diﬀer in frequency of
anger expression and outward directed anger but where violent schi-
zophrenia patients showed lower interpersonal distress and inward
directed anger, as well as better facial recognition, suggesting that there
is a diﬀerence dynamics and background mechanism of emergence of
violence in schizophrenia patients compared to controls.
4.2.3. Mentalization, emotion recognition, anger expression and
interpersonal distress in violent schizophrenic patients compared to violent
controls
Finally, we were also interested whether mentalization and em-
pathy has a diﬀerent role in the background of violence in schizo-
phrenia and in non-schizophrenic subjects. We observed signiﬁcantly
higher mentalization and signiﬁcantly higher outwards directed anger
in violent controls, but no diﬀerences in inward directed anger or fre-
quency of anger expression, emotion recognition, empathy or inter-
personal reactivity. Our results, while are partly in line with the results
of a previous meta-analysis which found that violent antisocial controls
and violent schizophrenic patients show qualitatively similar but
quantitatively diﬀerent emotion processing deﬁcits (Sedgwick et al.,
2017) conﬁrm the previously mentioned hypothesis (Bo et al., 2011)
that violence as a feature of psychosis is signiﬁcantly diﬀerent from
violence emerging as a result of antisocial personality organisation, and
highlights the need to diﬀerentiate between violent antisocial schizo-
phrenic patients from those patients where violence may be related to
positive symptoms of psychosis for better prediction and prevention of
violent behaviours in schizophrenic patients.
4.3. Personal distress and emotion recognition diﬀerentiate nonviolent
schizophrenic patients from violent schizophrenic, violent control and
nonviolent control subjects
While contrary to our expectations we did not manage to establish
characteristics of mentalization, emotion recognition, anger expression
or interpersonal reactivity that clearly diﬀerentiate between violent
schizophrenic patients from subjects in the other three groups, we
found that nonviolent schizophrenic subjects diﬀer highly from both
violent schizophrenia patients as well as violent and nonviolent con-
trols subjects in showing signiﬁcantly higher personal distress com-
pared to all three groups as well as lower recognition of emotions. This
pattern may in part be a result of negative symptoms of schizophrenia
possibly more characteristic of nonviolent patients, given the postula-
tion that violence may be a manifestation of positive symptoms.
4.7. Predictors of violent behaviour
In our study we found that in the whole population violent beha-
viour was signiﬁcantly predicted by alcohol use, anger recognition and
frequency of anger expression while increasing personal distress de-
creased its likelihood. Similarly, in the non-schizophrenic population,
alcohol use, anger recognition and frequency of anger expression pre-
dicted violent behaviour, while in the schizophrenic group violent be-
haviour was predicted by recognising surprise and fear, and personal
distress and higher level of expressing anger inwards decreased the risk
of violent behaviour. Our results therefore indicate that predictors of
violence are diﬀerent in the schizophrenic group compared to the
psychiatrically healthy samples.
A review evaluating risk factors for violence in schizophrenia pre-
viously described two diﬀerent pathways of emerging violence in
schizophrenic patients, one related to positive symptoms of the illness
and another one independent of schizophrenia symptoms but related to
personality pathology (Bo et al., 2011). Thus besides diﬀerent pre-
dictors of violent behaviours operate in non-schizophrenic and schizo-
phrenic subjects, it appears that diﬀerent contributing factors may lead
to violence also within diﬀerent violent schizophrenic subpopulations
which demands further research in order to identify predictive signs
and factors of approaching violence and to establish risk-reducing
treatments. Besides treatment for positive symptoms mainly via phar-
macological interventions, psychosocial interventions targeted at
mentalization in schizophrenic patients may be a helpful tool to reduce
violence, but only in certain patient subgroups.
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4.8. Limitations
Several limitation of our sample must be noted. Our sample size was
small, however, this was limited by the small number of documented
violent schizophrenic patients accessible, and generally our sample size
is comparable to those involved in studies on violence in schizophrenia.
Also we used an all-male sample, which may limit the generalisability
of conclusions. We didn't test for criminal acts committed prior to onset
of schizophrenic symptoms, or comorbid personality traits, which may
constitute a distinct subgroup within schizophrenia. Furthermore, our
schizophrenic samples were under antipsychotic medication, which
could have inﬂuenced the results, especially given the higher ratio of
atypical antipsychotics in the non-violent schizophrenia sample and the
higher ratio of combination of typical and atypical antipsychotics in
violent schizophrenia patients. We couldn't control for the duration of
the illness, which may have also impacted the investigated cognitive
and emotional processes.
4.9. Conclusions
Although we could not establish a marked and straightforward
pattern of signiﬁcant diﬀerences between violent schizophrenic pa-
tients compared to the other groups with respect to mentalization and
empathy, we identiﬁed a characteristic pattern of association between
the above characteristics and processes and violent behaviours in
schizophrenic and control patients. Most importantly we concluded that
emergence of violence has diﬀerent dynamic contributors and back-
ground mechanisms in schizophrenic patients compared to controls,
and we also observed that nonviolent schizophrenic patients sig-
niﬁcantly diﬀered from all other groups in worse emotion recognition
and higher personal distress. Further clinical and neurobiological (still
not adequately explored) predictors should demonstrate their validity
in predicting the complexity of aggressive behaviour/violence in schi-
zophrenic subjects in further research addressing this important topic.
Our results emphasise the importance of identifying contributors to the
emergence of violence in psychiatric disorders and speciﬁcally in
schizophrenia to establish viable means of early detection as well as
targets and methods of prevention and also to decrease stigma asso-
ciated with this illness.
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